Insufficient nursing staff can negatively impact all residents in a nursing home. Numerous studies of nursing homes reveal a strong positive relationship between the number of nursing home staff who provide direct care to residents on a daily basis and the quality of care and quality of life of residents. The dangers of understaffing have been common knowledge in the U.S. nursing home industry since the 1980s and culminated with the findings from the 2001 study of Appropriateness of Minimum Nurse Staffing Ratios published by Centers for Medicare & Medicaid Services (CMS).^[@bibr1-1178632920934785],[@bibr2-1178632920934785]^

On the whole, higher nurse staffing improves both the process and outcome measures of nursing home quality. The impact of registered nurses (RNs) is particularly positive, but total nursing staff including licensed vocational nurses or licensed practical nurses (LVNs/LPNs) and certified nursing assistants (CNAs) is also important.^[@bibr2-1178632920934785][@bibr3-1178632920934785]-[@bibr4-1178632920934785]^ Higher RN staffing levels are associated with better resident care quality in terms of fewer pressure ulcers; lower restraint use; decreased infections; lower pain; improved activities of daily living (ADLs) independence; less weight loss, dehydration, and insufficient morning care; less improper and overuse of antipsychotics; and lower mortality rates.^[@bibr2-1178632920934785][@bibr3-1178632920934785][@bibr4-1178632920934785][@bibr5-1178632920934785][@bibr6-1178632920934785][@bibr7-1178632920934785][@bibr8-1178632920934785][@bibr9-1178632920934785][@bibr10-1178632920934785][@bibr11-1178632920934785][@bibr12-1178632920934785][@bibr13-1178632920934785][@bibr14-1178632920934785][@bibr15-1178632920934785][@bibr16-1178632920934785]-[@bibr17-1178632920934785]^ There is also a strong relationship between higher nurse staffing levels in nursing homes and reduced emergency room use and rehospitalizations from nursing homes.^[@bibr18-1178632920934785][@bibr19-1178632920934785]-[@bibr20-1178632920934785]^ The strongest relationships are found between higher nurse staffing levels and lower deficiencies (violations of federal regulations) for poor quality issued by state surveyors.^[@bibr2-1178632920934785][@bibr3-1178632920934785]-[@bibr4-1178632920934785],[@bibr9-1178632920934785],[@bibr21-1178632920934785],[@bibr22-1178632920934785]^

Unfortunately, most nursing homes do not provide sufficient staffing to ensure basic quality. More than half of U.S. nursing homes were found to have lower RN, CNA, and total nurse staffing levels than those recommended by experts and one quarter of nursing homes had dangerously low staffing (below 3.53 total nursing hours) in 2014.^[@bibr23-1178632920934785]^ Overall, 75% of nursing homes almost never met the CMS expected RN staffing levels based on resident acuity in the 2017 to 2018 period.^[@bibr24-1178632920934785]^ During the coronavirus pandemic in 2020, the importance of adequate nursing home staffing has become even more critical in protecting the health and safety of residents.^[@bibr25-1178632920934785][@bibr26-1178632920934785]-[@bibr27-1178632920934785]^

Aims {#section1-1178632920934785}
====

The purpose of this article is to present a guide for determining whether a facility has adequate and appropriate nurse staffing. For background, we review the current federal and state nurse staffing requirements. This article describes 5 basic steps for determining staffing levels.

The first step is to determine the collective resident acuity and care needs using resident assessment data and overall resident care plans. Data are available from (1) facility assessments of the staffing resources needed to provide care,^[@bibr28-1178632920934785]^ (2) data from aggregate Minimum Data Set (MDS) resident assessments,^[@bibr29-1178632920934785]^ (3) Resource Utilization Group (RUG) scores,^[@bibr8-1178632920934785],[@bibr30-1178632920934785]^ (4) CMS Form 672 summary of resident needs and cost reports,^[@bibr31-1178632920934785]^ (5) resident ADL summaries, and (6) the new Patient-Driven Payment Model (PDPM) scores.^[@bibr32-1178632920934785]^

The second step is to determine the actual staffing levels for RNs, LVNs/LPNs, and CNAs. This step involves analyzing data from facility internal staffing reports and payroll data, payroll-based journal (PBJ) data^[@bibr33-1178632920934785]^ that facilities submit to CMS (since 2017 to replace CMS Form 671 data), and Medicare and Medicaid cost report data.

The third step is to determine appropriate nurse staffing levels based on resident acuity. Sources of information include (1) research studies, expert opinions, and professional recommendations on the minimum staffing levels; (2) CMS 1995 to 1997 staff time measurement (STM) study^[@bibr34-1178632920934785]^; (3) CMS expected staffing based on resident acuity and staffing time^[@bibr35-1178632920934785]^; and (4) new research to calculate minimum CNA staffing.^[@bibr36-1178632920934785]^

The fourth step is to examine the empirical evidence regarding whether the facility staffing is adequate including federal and state deficiencies and complaints; accurate quality measures such as hospital readmission rates; missed or omitted care and staff turnover rates; adverse events/sentinel events; and other care problems.

The final step is to compare the actual facility staffing to the appropriate nursing staffing levels based on acuity for each facility to identify gaps. The goal of the guide is to assist directors of nursing and administrators in nursing homes to ensure adequate nursing home staffing levels to protect resident health, safety, and well-being.

Federal Nursing Home Staffing Requirements {#section2-1178632920934785}
==========================================

Federal regulations specify that each nursing home must provide nursing services to meet the care needs of its residents^[@bibr28-1178632920934785]^:"The facility must have sufficient nursing staff with the appropriate competencies and skills sets to provide nursing and related services to assure resident safety and attain or maintain the highest practicable level of physical, mental, and psychosocial well-being of each resident, as determined by resident assessments and individual plans of care and considering the number, acuity and diagnoses of the facility's resident population in accordance with the facility assessment . . . (see 42 C.F.R. § 483.70(e)).^[@bibr37-1178632920934785]^"

The facility must have sufficient numbers of RNs, LVNs/LPNs, and CNAs on a 24-hour basis to provide nursing care to all residents including a charge nurse on each shift, an RN for at least 8 consecutive hours a day, 7 days a week, and a designated RN to serve as the director of nursing on a full-time basis, unless the facility has a CMS waiver.^[@bibr37-1178632920934785]^ The director of nursing may serve as a charge nurse only when the facility has an average daily occupancy of 60 or fewer residents (§483.35(b)(3)).^[@bibr37-1178632920934785]^ Nursing homes are required to post daily nurse staffing data on the total number and type of staff and the actual hours worked by nursing staff by shift.^[@bibr28-1178632920934785],[@bibr37-1178632920934785]^ In addition, facilities must ensure that nursing staff have the competency and skill sets to care for residents.^[@bibr33-1178632920934785]^

A majority of states have established their own minimum staffing requirements for nursing homes.^[@bibr38-1178632920934785]^ For example, California law requires all nursing homes to provide at least 3.5 nursing hours per resident day (hprd), although some waivers are allowed (California Health & Safety Code §1276.5). State minimum standards are generally well below the levels recommended by researchers and experts to consistently meet the needs of each resident.

Step 1. Determine the Collective Resident Acuity and Care Needs {#section3-1178632920934785}
===============================================================

Resident care needs differ depending on the acuity level (or casemix) of the facility residents. Higher acuity rates require higher staffing levels.

Facility assessments of resident needs and facility resources {#section4-1178632920934785}
-------------------------------------------------------------

Federal regulations established in 2016 require nursing homes to conduct a facility self-assessment regarding what resources and qualified staff are needed to meet patient needs and to carry out all functions at the facility level.^[@bibr28-1178632920934785]^ This analysis must consider the following: "the number, acuity and diagnoses of the facility's resident population" and must be updated at least annually (42 C.F.R. §483.70(e)).^[@bibr37-1178632920934785]^ The facility assessment is similar to strategic and capital budget planning and should define the facility's strategy and resource allocation decisions. While corporate input may be included, the assessment must be conducted at the facility using many sources of information such as the residents, families, councils, and representatives (§483.35).^[@bibr37-1178632920934785]^ Although the requirement began in November 2017 and no standard forms or tools are prescribed, facility assessment is meant to be a thorough process and surveyors may issue a deficiency if the assessment is generic or designed to justify a preexisting or budgeted staffing levels and not based on resident acuity. While the quality of assessment information will vary by facility, it may be useful for determining necessary resident care services and nursing resources.

Resident assessments and care plans {#section5-1178632920934785}
-----------------------------------

The collective resident acuity and care needs are based on an aggregation of individual resident assessments and care needs. Federal law requires nursing homes to conduct a comprehensive resident assessment of each individual resident on admission, annually, and when a significant change in status occurs.^[@bibr39-1178632920934785]^ Centers for Medicare & Medicaid Services developed a standardized resident assessment instrument using the MDS form, revised and updated,^[@bibr29-1178632920934785]^ to document resident's needs, strengths, goals, functional and health status, life history, and preferences. The MDS data are reported electronically by each facility to CMS and are used by facilities to develop a comprehensive care plan that determines appropriate resident services, needs, and preferences.^[@bibr37-1178632920934785]^

Resource Utilization Group classification {#section6-1178632920934785}
-----------------------------------------

Beginning in 1998, CMS used the summary RUG score (from MDS Section Z) to adjust its Medicare nursing home prospective payment to give higher payments for higher resident acuity because more nursing and therapy time was required to provide care.^[@bibr29-1178632920934785],[@bibr30-1178632920934785],[@bibr40-1178632920934785]^ The RUG classification system was updated over time until RUG IV was adopted in 2010 with 66 groups.^[@bibr41-1178632920934785],[@bibr42-1178632920934785]^ RUGs used 7 overall hierarchical categories: Rehabilitation Extensive, Rehabilitation, Extensive, Special, Clinically Complex, Behavioral and Impaired Cognition, and Physically Functioning, but the latter 2 categories were not paid by Medicare. Each RUG group was based on a CMS STM study that identified the amount of nursing time provided for the resident groups.^[@bibr34-1178632920934785]^

The assessment of ADL was one component of the RUG scores.^[@bibr29-1178632920934785],[@bibr30-1178632920934785]^ [Table 1](#table1-1178632920934785){ref-type="table"} shows the 4 assessment items under RUGS IV: bed mobility, toilet use, transferring, and eating with scores ranging from 1 to 4. ADL summary scores ranged from 0 to 1 for lightest care to the most extensive care (scores 15-16; the scoring system and facility scores are proposed by the article authors).

###### 

Comparison of methods for rating case-mix for activities of daily living for CNAs.

![](10.1177_1178632920934785-table1)

  Assistance items                                                                                   Scoring system                                                         Average facility score^[a](#table-fn3-1178632920934785){ref-type="table-fn"}^
  -------------------------------------------------------------------------------------------------- ---------------------------------------------------------------------- -------------------------------------------------------------------------------
  RUGS IV                                                                                            0 = Independent                                                        Lightest care = Score 0-1
  Bed mobility                                                                                       1 = Independent/supervision                                            Light care = Score 2-5
  Toileting                                                                                          2 = Limited assistance                                                 Moderate = Score 6-10
  Transferring                                                                                       3 = Extensive assistance or total dependence (1 person)                Extensive = Score 11-14
  Eating                                                                                             4 = Extensive assistance or total dependence (2 persons)               Most Extensive = Score 15-16
  Schnelle et al^[@bibr36-1178632920934785],[a](#table-fn3-1178632920934785){ref-type="table-fn"}^   1 = Yes; 0 = No                                                        
  Exercise/range of motion                                                                           1\. Exercise/ROM                                                       1\. Lightest care (yes on 1)
  Dressing/hygiene                                                                                   2\. Exercise/ROM and dressing/hygiene                                  2\. Light care (yes on 2)
  Incontinent toileting                                                                              3\. Exercise/ROM and incontinent toileting                             3\. Moderate (yes on 3)
  Repositioning                                                                                      4\. Exercise/ROM, dressing/hygiene, eating                             4\. Moderate (yes on 4)
  Eating                                                                                             5\. Exercise/ROM, dressing/hygiene, toileting, repositioning           5\. Heavy (yes on 5)
                                                                                                     6\. Exercise/ROM, dressing/hygiene, toileting, repositioning, eating   6\. Heaviest (bedbound; yes on 6)
                                                                                                     7\. Exercise/ROM, dressing/hygiene, toileting, repositioning, eating   7\. Heaviest (not bedbound; yes on 7)
  CMS Form 672^[a](#table-fn3-1178632920934785){ref-type="table-fn"}^                                                                                                       
  Dressing/hygiene                                                                                   1 = Independent/Supervision                                            Light care = Score 1-4
  Toileting                                                                                          2 = Moderate (Assist of 1 or 2 staff)                                  Moderate = Score 5-7
  Transferring                                                                                       3 = Dependent                                                          Extensive = Score 8-10
  Eating                                                                                                                                                                    Most extensive = Score 11-12
  PDPM                                                                                                                                                                      
  Bed mobility (average)                                                                             4 = Independent/setup/cleanup                                          1\. Heaviest = Score 0-5
   a. Sit to lying                                                                                   3 = Supervision                                                        2\. Heavy = Score 0-14
   b. Lying to sit                                                                                   2 = Partial/moderate                                                   3\. Moderate = Score 6-14
  Toileting                                                                                          1 = Substantial/maximal                                                4\. Light = Score 11-16
  Transfer (average)                                                                                 0 = Dependent                                                          5\. Lightest = Score 15-16
   a. Sit to Stand                                                                                                                                                          
   b. Chair/bed to chair                                                                                                                                                    
   c. Toilet transfer                                                                                                                                                       
  Eating                                                                                                                                                                    

Abbreviations: CNA, certified nursing assistants; CMS, Centers for Medicare & Medicaid Services; PDPM, Patient-Driven Payment Model; ROM, range of motion; RUGS IV, Resource Utilization Groups IV.

For each method, each resident is given a score on each activity item based on the amount of assistance needed and an average is calculated for each resident. Then, the average score can be calculated for all residents.

Average facility score suggested by authors.

Schnelle et al classification system for activities of daily living {#section7-1178632920934785}
-------------------------------------------------------------------

Using data from the MDS physical functioning section (GG), Schnelle and colleagues divided residents into workload categories based on 5 ADL activities: (1) exercise or range of motion; (2) dressing and hygiene; (3) incontinent toileting, (4) repositioning; and (5) eating^[@bibr36-1178632920934785]^ (see [Table 1](#table1-1178632920934785){ref-type="table"}). These items were given a score of 1 for yes for needing any assistance or zero for no assistance. Overall workload scores were categorized into 7 groups from lightest care to heaviest.^[@bibr36-1178632920934785]^

Centers for Medicare & Medicaid Services Form 672 and cost report data {#section8-1178632920934785}
----------------------------------------------------------------------

Earlier approaches used resident acuity data from the CMS Form 672 at the time of each facility's annual state survey (see [Table 1](#table1-1178632920934785){ref-type="table"}).^[@bibr31-1178632920934785]^ These self-reported data show the number of residents who need assistance or are dependent in 4 ADLs with scores from 1 to 3 for the lightest to heaviest level of care needs.^[@bibr31-1178632920934785]^ These summary scores ranged from 1 to 12 for the 4 activities. Form 672 provided data at one point in time and was not as accurate or complete as the RUG scores.

Medicare cost report data show the payer mix of residents, available on-line from CMS. Medicaid cost report data from state agencies also show the payer mix for each facility. Medicare pays for short-term residents with high nursing and therapy needs compared with long-term residents paid by state-federal Medicaid who may have lower acuity levels.^[@bibr40-1178632920934785]^

PDPM Classification of Residents {#section9-1178632920934785}
--------------------------------

In October 2019, CMS changed its Medicare PPS reimbursement rate methodology.^[@bibr32-1178632920934785]^ Rather than using the RUG IV scores, nursing homes must calculate PDPM scores for nursing and other services.^[@bibr32-1178632920934785]^ The PDPM system has casemix-adjusted components for therapies, nontherapy ancillary (NTA), and nursing. PDPM classifies Medicare residents into only 25 nursing groups in 4 categories: (1) Extensive Services, (2) Special Care High, (3) Special Care Low, and (4) Clinically Complex (excluding the Behavioral and Impaired Cognition and Physical Functioning categories not paid by Medicare).^[@bibr32-1178632920934785]^ PDPM separates nursing care needs and co-morbidities from therapy time, while truncating the range of licensed nursing groups and nursing times. The PDPM uses 4 ADL activities^[@bibr32-1178632920934785]^ (see [Table 1](#table1-1178632920934785){ref-type="table"}). The scores are inverted from all other methods and the summary scores are categorized into 2 groups: low acuity and high acuity.^[@bibr32-1178632920934785]^ Because 2 PDPM groups do not distinguish among the wide range of ADL acuity levels, the authors recommend subdividing the summary scores into 5 groups that range from the lightest to the heaviest care needs, comparable to the RUGs and Schnelle et al. ADL categories (see [Table 1](#table1-1178632920934785){ref-type="table"}).

The CMS PDPM payment methodology was primarily designed for Medicare reimbursement and not specifically to promote high-quality staffing nor to assure that nursing homes meet the federal regulatory requirements.^[@bibr32-1178632920934785]^ Although the change from the RUGs system to PDPM for short-term Medicare residents may have an impact on payment, it is beyond the scope of this article to speculate on the financial impact. The impact of the Medicare PDPM changes on state Medicaid payment systems for longer stay residents is also not clear at this time.

Summary {#section10-1178632920934785}
-------

The aggregate care needs of facility residents are the basis for determining staffing needs for each facility. To simplify the acuity classifications, we recommend that facilities use 6 basic nursing acuity levels consistent with the Medicare PDPM categories from highest to lowest: (1) Extensive Services, (2) Special Care High, (3) Special Care Low, (4) Clinically Complex, and the non-Medicare groups: (5) Behavioral Symptoms and (6) Reduced Physical Functioning.^[@bibr32-1178632920934785]^ These categories identify both the licensed nursing care needs and the CNA care needs.^[@bibr36-1178632920934785]^ Based on a summary of individual resident assessments, each facility should determine its aggregate resident acuity level.

Step 2. Determine the Facility's Actual Per Resident Per Day Staffing Levels {#section11-1178632920934785}
============================================================================

Nursing homes are required to maintain records documenting staffing levels on a per-resident-day basis.^[@bibr37-1178632920934785]^ This information is maintained, reported, and summarized in daily posted staffing reports, staff time cards, amended staff time cards, facility payroll data, and summary staff reports. These reports provide hours per resident day (hprd) calculations of nursing hours provided by types of nursing staff (RNs, LVNs/LPNs, and CNAs) for all regular, temporary, contract, or agency staff.

Payroll-Based Journal data {#section12-1178632920934785}
--------------------------

Since the 1990s, unaudited nurse staffing data were submitted by facilities to CMS on Form 671 for the 2-week period prior to the annual state survey.^[@bibr33-1178632920934785],[@bibr35-1178632920934785]^ Form 671 staffing data were used for Medicare Nursing Home Compare website between 2009 and 2018, but these data were not considered accurate because they were not validated. Facilities often increased staffing just prior to the annual survey to improve their survey results and inflate their staffing ratings on Medicare Nursing Home Compare.^[@bibr43-1178632920934785]^

Since 2017, nursing homes have been required to submit daily staffing to CMS on the PBJ reporting system on a quarterly basis.^[@bibr33-1178632920934785]^ The PBJ data (if submitted on a timely basis according to CMS protocols) are reported on the CMS website (data. Medicare.gov) and summary data are shown on the Medicare Nursing Home Compare website beginning in 2018.

After the PBJ reporting was implemented, 7 out of 10 nursing homes reported 12% lower staffing on average than reported on CMS Form 671.^[@bibr43-1178632920934785]^ Overall, 70% of nursing homes reported higher total direct staffing time prior to reporting PBJ data in 2017 to 2018.^[@bibr24-1178632920934785]^ The PBJ data, however, are not always audited by CMS, so there may be errors when compared with audited facility payroll records. Therefore, an audit of original facility payroll data (rather than the electronically reported PBJ data) verifying the names and types of staff that worked in direct care is the most accurate way to determine actual staffing levels. In addition, PBJ data can be compared with the staffing data on each facility's Medicare cost reports (which are not audited by CMS and include all paid staffing hours rather than the actual productive staffing hours provided to residents). Some state Medicaid cost reports provide productive or actual nursing hours (rather than paid hours) and are more accurate than the staffing data on CMS Form 671.^[@bibr44-1178632920934785]^

Inadequate staffing levels in most nursing homes {#section13-1178632920934785}
------------------------------------------------

According to the PBJ data, nursing home **s**taffing levels are highly variable and much lower on weekends than during the week.^[@bibr43-1178632920934785]^ RN levels were 42% lower, LVN/LPN levels were 17% lower, and CNA levels were 9% lower on weekends in 2017 to 2018.^[@bibr24-1178632920934785]^ Based on resident acuity, 54% of nursing homes did not meet the total CMS expected staffing level 80%of the time. About 75% of nursing homes almost never met the CMS expected RN staffing level based on resident acuity in 2017 to 2018.^[@bibr24-1178632920934785]^ These findings show that most nursing homes are not taking resident acuity data into full account to determine sufficient staffing levels. In 2019, based on PBJ data, the average nursing home reported total nurse staffing levels of 3.89 hours per resident day (hprd; which included 0.68 RN hprd, 0.88 LVN/LPN hprd, and 2.33 CNA hprd including all administrative nurses).^[@bibr45-1178632920934785]^

Step 3. Determine Appropriate Nurse Staffing Levels Based on Resident Acuity {#section14-1178632920934785}
============================================================================

The next step is to determine the appropriate staffing levels for each nursing home, by considering the research on the minimum staffing levels as well as the CMS expected staffing hours using the STM studies.

Research studies on minimum staffing levels {#section15-1178632920934785}
-------------------------------------------

A CMS study in 2001 established the importance of having a minimum of 0.75 RN hours per resident day (hprd), 0.55 licensed nurse (LVN/LPN) hprd, and 2.8 (to 3.0) CNA hprd, for a total of 4.1 nursing hprd to prevent harm or jeopardy to residents.^[@bibr1-1178632920934785]^ As part of this study, a simulation model of direct care workers (CNAs) established the minimum number of staff necessary to provide 5 basic aspects of daily care in a facility with different levels of resident acuity. An increase in CNA staffing resulted in an increased frequency of care provided to residents and reduced the missed or delayed care episodes. The results indicated that the minimum threshold for CNA staffing was 2.8 hprd to ensure consistent, timely care to residents and that the CNA staffing levels should be the same on the day shifts as on the evening shifts because the resident care needs are essentially the same.^[@bibr1-1178632920934785]^

A number of organizations have endorsed the minimum of 4.1 hprd standard and have suggested that at least 30% of hours should be provided by RNs and LVNs/LPNs and facilities should have 24 hour RN care.^[@bibr46-1178632920934785][@bibr47-1178632920934785]-[@bibr48-1178632920934785]^ Some experts have recommended even higher staffing standards (a total of 4.55 hprd) to improve the quality of nursing home care, with higher adjustments for higher resident acuity.^[@bibr49-1178632920934785]^

It should be noted that there is a wide range of actual staffing levels in U.S. nursing homes. In addition, skilled nursing homes in hospital-based facilities with distinct parts and subacute facilities tend to have substantially higher staffing levels. For example, California established higher Medicaid payment rates for these types of facilities, where adult free-standing subacute and hospital-based distinct part are required 3.8 to 4.0 RN and LVN/LPN hrpd combined and a total of 5.8 to 6.0 nursing hprd.^[@bibr50-1178632920934785]^

Centers for Medicare & Medicaid Services staff time measurement study {#section16-1178632920934785}
---------------------------------------------------------------------

The 1995 to 1997 STM study determined the amount of nursing time for each RUG group.^[@bibr34-1178632920934785]^ The STM included data on 3,933 Medicare, Medicaid, and self-pay residents in 150 Medicare-certified SNF units in 12 States (Kansas, Maine, Mississippi, Ohio, South Dakota, Texas, Washington, California, Florida, Maryland, Colorado, and New York). Medicare residents were 34% of the sample. Nursing staff used electronic wands over a period of 48 hours to record episodes of direct resident care lasting 30 seconds or more. Nonresident-specific nursing time (such as meetings, administration, breaks, and unit maintenance) was allocated equally across all unit residents.^[@bibr34-1178632920934785],[@bibr40-1178632920934785]^

[Table 2](#table2-1178632920934785){ref-type="table"} shows the results of the STM staff times for each RUG category (converted from minutes to hprd), which were used to set Medicare prospective rates from 1998 through 2010.^[@bibr28-1178632920934785],[@bibr30-1178632920934785],[@bibr40-1178632920934785]^ STM was also used by the CMS Medicare Nursing Home Compare website for determining expected staffing levels based on the RUG scores from 2009 through March 31, 2018.^[@bibr35-1178632920934785]^ The RN hprd were found to be 2.78 and total nursing were 7.44 hprd for the highest RUG category (see [Table 2](#table2-1178632920934785){ref-type="table"}).

###### 

Comparison of nursing time in the staff time measurement (STM) study and the Staff Time and Resource Intensity Verification (STRIVE) time study for different resident classification systems in hours per resident day.

![](10.1177_1178632920934785-table2)

  Classification system                  STM   STRIVE                                                    
  -------------------------------------- ----- -------- ------ ------ ------ ------ ------ ------ ------ ------
  Rehab extensive                        RUX   RUX      2.68   1.41   3.34   7.44   1.14   1.86   2.19   5.18
  RUL                                    RUL   2.13     0.99   2.24   5.36   1.82   1.06   3.33   6.21   
  RVX                                    RVX   2.29     0.97   2.79   6.05   0.49   1.60   2.43   4.52   
  RVL                                    RVL   2.15     0.80   2.07   5.02   1.13   1.62   2.33   5.09   
  RHX                                    RHX   2.17     0.81   2.59   5.58   2.15   0.87   2.59   5.60   
  RHL                                    RHL   1.95     1.15   2.12   5.22   1.12   0.81   2.26   4.18   
  RMX                                    RMX   2.73     1.52   3.26   7.52   1.63   1.24   2.47   5.34   
  RML                                    RML   2.78     1.04   2.45   6.27   2.23   1.40   2.55   6.18   
  RLX                                    RLX   1.95     0.92   2.21   5.08   2.23   1.40   2.55   6.18   
  Rehab                                  RUC   RUC      1.68   0.77   2.91   5.36   0.46   1.11   2.48   4.05
  RUB                                    RUB   1.40     0.58   2.05   4.04   0.75   1.18   2.35   4.29   
  RUA                                    RUA   1.08     0.66   1.63   3.37   0.59   0.91   1.68   3.18   
  RVC                                    RVC   1.56     0.84   2.73   5.12   0.57   1.14   2.61   4.32   
  RVB                                    RVB   1.43     0.71   2.31   4.45   0.48   0.94   2.00   3.42   
  RVA                                    RVA   1.20     0.44   1.72   3.37   0.52   0.99   1.90   3.41   
  RHC                                    RHC   1.58     0.75   2.77   5.11   0.61   0.91   2.60   4.13   
  RHB                                    RHB   1.68     0.58   2.17   4.43   0.61   0.80   1.99   3.40   
  RHA                                    RHA   1.50     0.46   1.71   3.66   0.45   0.86   1.66   2.98   
  RMC                                    RMC   1.30     0.82   2.87   4.99   0.54   0.93   2.48   3.96   
  RMB                                    RMB   1.48     0.63   2.34   4.45   0.54   0.92   2.25   3.71   
  RMA                                    RMA   1.57     0.57   1.94   4.09   0.43   0.81   1.65   2.89   
  RLB                                    RLB   1.16     0.78   3.27   5.20   0.56   0.74   3.10   4.40   
  RLA                                    RLA   1.01     0.55   2.07   3.64   0.26   0.73   1.98   2.97   
  Extensive                              SE3   ES3      2.39   1.69   3.23   7.31   2.17   0.97   2.54   5.69
  SE2                                    ES2   1.81     1.43   2.73   5.97   1.09   1.25   2.44   4.78   
  SE1                                    ES1   1.35     0.96   3.20   5.50   1.21   0.82   2.13   4.17   
  Special                                SSC   HE2      1.22   1.07   3.07   5.36   0.35   1.13   3.17   4.66
                                         SSB   HD2      1.18   0.92   2.87   4.97   0.70   1.18   2.56   4.44
                                         SSA   HC2      1.53   0.70   2.17   4.40   0.59   0.89   2.58   4.06
                                               HB2                                  1.01   1.13   2.23   4.37
                                               HE1                                  0.32   1.13   2.49   3.94
                                               HD1                                  0.28   0.91   2.36   3.55
                                               HC1                                  0.37   0.90   2.26   3.53
                                               HB1                                  0.36   0.84   1.78   2.98
                                               LE2                                  0.37   0.98   2.94   4.29
                                         LD2                                 0.33   0.97   2.55   3.85   
                                         LC2                                 0.46   0.80   1.94   3.19   
                                         LB2                                 0.49   0.85   2.14   3.48   
                                         LE1                                 0.37   0.87   2.39   3.63   
                                         LD1                                 0.20   0.73   2.18   3.11   
                                         LC1                                 0.26   0.78   2.08   3.12   
                                         LB1                                 0.32   0.81   1.77   2.90   
  Clinically complex                     CC2   CE2      1.42   0.71   3.19   5.31   0.35   0.74   2.71   3.80
  CB2                                    CD2   1.03     0.70   2.65   4.37   0.33   0.75   2.93   4.01   
  CA2                                    CC2   0.98     0.72   2.17   3.87   0.33   0.62   2.22   3.16   
                                         CB2                                 0.39   0.61   1.92   2.92   
                                         CA2                                 0.34   0.74   1.35   2.44   
  CC1                                    CE1   0.93     0.96   2.95   4.84   0.35   0.56   2.65   3.57   
  CB1                                    CD1   0.98     0.60   2.46   4.04   0.26   0.70   2.52   3.48   
  CA1                                    CC1   1.00     0.63   1.72   3.34   0.27   0.59   2.12   2.97   
                                         CB1                                 0.27   0.58   1.97   2.83   
                                         CA1                                 0.37   0.67   1.21   2.26   
  Behavioral and impaired cognition      IB2   BB2      0.67   0.53   2.29   3.49   0.19   0.55   1.97   2.71
  IB1                                    BB1   0.65     0.53   2.17   3.35   0.31   0.69   1.69   2.68   
  IA2                                    BA2   0.63     0.45   1.67   2.75   0.25   0.55   1.91   2.70   
  IA1                                    BA1   0.55     0.43   1.60   2.58   0.23   0.53   1.43   2.19   
  Physical function                      PE2   PE2      0.62   0.53   3.08   4.23   0.25   0.66   2.73   3.64
  PE1                                    PE1   0.62     0.49   3.03   4.13   0.20   0.63   2.72   3.56   
  PD2                                    PD2   0.60     0.42   2.83   3.85   0.14   0.56   2.08   2.78   
  PD1                                    PD1   0.60     0.46   2.67   3.73   0.26   0.65   1.98   2.89   
  PC2                                    PC2   0.43     0.55   2.57   3.55   0.09   0.60   1.22   1.91   
  PC1                                    PC1   0.75     0.34   2.07   3.17   0.33   0.60   2.69   3.62   
  PB2                                    PB2   0.47     0.61   1.34   2.42   0.27   0.56   2.46   3.28   
  PB1                                    PB1   0.46     0.46   1.57   2.49   0.23   0.62   2.06   2.91   
  PA2                                    PA2   0.53     0.51   1.22   2.26   0.21   0.53   1.59   2.33   
  PA1                                    PA1   0.47     0.50   1.21   2.18   0.24   0.54   1.18   1.96   
  *M*                                                   1.31   0.75   2.39   4.45   0.59   0.87   2.23   3.70
  Median                                                1.18   0.63   2.29   4.10   0.35   0.78   1.86   3.00
  Strive mean as a percent of STM mean                                45%    117%   93%    83%           

Source: Centers for Medicare & Medicaid Services. Design for Nursing Home Compare Five Star Quality Rating System Technical Users' Guide, April, 2019 and February, 2015.

Abbreviations: LPN, licensed practical nurses; RN, registered nurses; RUG, resource utilization group.

For RUGs IV, the Impaired Cognition and Behavioral categories were combined.

The STM times are considered too low for RNs and LVNs/LPNs providing care for residents in the Behavioral Symptoms and the Reduced Physical Functioning groups compared with minimum estimates by the CMS 2001 study and experts.^[@bibr1-1178632920934785],[@bibr36-1178632920934785],[@bibr46-1178632920934785][@bibr47-1178632920934785][@bibr48-1178632920934785]-[@bibr49-1178632920934785]^ This could have occurred because of over sampling the highest Medicaid RUG groups and under sampling the low RUG categories. The STM study was based on the typical care provided to nursing home residents rather than the care that should have been provided. In the absence of a new and more accurate time study, we recommended that STM be used as a guide for RN and LVN/LPN time for all categories except the Behavioral Symptoms and Reduced Physical Functioning groups and also not for CNA staffing hours.

The average CNA times in the STM study were 2.35 hprd compared with the minimum level found necessary to prevent harm and jeopardy in simulation models of 2.8 CNA hprd.^[@bibr1-1178632920934785],[@bibr36-1178632920934785]^ The time estimates for CNAs in the STM study were inadequate because time study documentation of ADL care is often inaccurate and the time studies do not take into account omitted care needed to meet regulatory requirements.^[@bibr36-1178632920934785]^ Moreover, residents who need the assistance of 2 persons are more likely to have care omissions or longer wait times for care.^[@bibr13-1178632920934785]^ Therefore, we conclude that the Schnelle and colleague's CNA methodology should be used to replace the CNA hours from the STM study.

Centers for Medicare & Medicaid Services expected staffing for Medicare Nursing Home Compare website {#section17-1178632920934785}
----------------------------------------------------------------------------------------------------

Centers for Medicare & Medicaid Services' Medicare Nursing Home Compare five-star rating system^[@bibr35-1178632920934785]^ developed a method to calculate the expected nurse staffing levels needed for each nursing home based on its RUGs acuity scores. The CMS STM for each RUG group were published on CMS's Medicare Nursing Home Compare website from 2009 to March 31, 2018.^[@bibr35-1178632920934785],[@bibr40-1178632920934785]^ The CMS expected staffing calculation took into account the facility's resident casemix based on the daily distribution of residents in each RUG-IV group in each quarter.^[@bibr30-1178632920934785],[@bibr35-1178632920934785]^ Total nursing and RN hours were calculated by multiplying the STM nursing times by the number of residents in each RUG-IV group. Aggregate total staffing and RN hours were summing across all days and RUG-IV groups as the numerators with the total number of resident-days as the denominator.^[@bibr35-1178632920934785]^

Staff Time and Resource Intensity Verification time study {#section18-1178632920934785}
---------------------------------------------------------

The STRIVE time study, conducted in 2006 to 2007 to refine the RUG-IV classification system and to develop casemix indices for the Medicare SNF payment system, was flawed in several ways.^[@bibr51-1178632920934785]^ First, the study included a sample of nursing homes located in 15 states that excluded some large states like California and Pennsylvania. Sample targets were set within each state and based on (1) the number of facilities that each state's data monitors could visit, (2) the number of facilities available within each state's strata, and (3) the number of cases needed within each stratum for the sample as a whole.^[@bibr51-1178632920934785]^ The use of probability proportional to size sampling favored the selection of larger, higher volume facilities. The sample focused on Medicare residents in the high RUG groups who needed higher intensity of care (oversampling) so that lower RUG group samples were smaller and appear to inaccurate. Although the STM time study selected facilities that were considered to have a reputation for delivering high quality of care,^[@bibr42-1178632920934785]^ the STRIVE sample facilities were not required to provide "high quality of care," although a few homes with low quality were removed from the sample.^[@bibr32-1178632920934785]^ Importantly, both STM and the STRIVE studies only measured time that was actually provided by the facilities and did not measure the nurse staffing levels necessary to provide the quality of care specifically required by federal regulations, namely that each resident attain or maintain their "highest" practicable level of well-being.

[Table 2](#table2-1178632920934785){ref-type="table"} shows that the average STRIVE RN times were only 45% of the STM RN time, LVN/LPN hours were 117%, CNA hours were 93%, and total nursing hours were 83% of STM hours. This substantial decrease in the STRIVE nursing hours lacks face validity compared with the STM study. The only STRIVE RN hours that met the expert minimum levels (of 0.75) were in the very highest Rehabilitation category, the Extensive category, and only one RUG in the Special category. STRIVE total nursing hours that were above the 4.1 level recommended by experts were in the Rehab category, the Extensive category, only 5 RUGs in Special category, and 1 RUG in the Clinically Complex Category. All other STRIVE nursing times were lower than the lowest staffing minimums recommended by experts.^[@bibr1-1178632920934785],[@bibr46-1178632920934785][@bibr47-1178632920934785][@bibr48-1178632920934785]-[@bibr49-1178632920934785]^ We conclude that the STRIVE study should not be used for estimating "expected" staffing levels. By contrast, the STM study times have not been disavowed by CMS and remain appropriate for estimating "expected" staffing levels for licensed nurses in the highest RUG and PDPM categories.

In 2008, the CMS Medicare Nursing Home Compare Technical Expert Panel rejected using the STRIVE time data because it lacked face validity for all staffing types due to the sampling limitations in the study design (White AJ, Abt Associates, personal correspondence, October 15, 2019). In spite of these obvious problems, in 2018, the CMS Medicare Nursing Home Compare website began using the STRIVE data rather than the STM study data.^[@bibr52-1178632920934785]^ The CMS website uses the STRIVE times solely to adjust nursing home staffing data for comparison purposes, but no longer calculates "expected times." Rather, the data are called "casemix times."

Recommended staffing levels for 5 levels of resident acuity {#section19-1178632920934785}
-----------------------------------------------------------

To develop a simple guide for recommended staffing levels for 6 levels of acuity, the authors have drawn on the existing research and the STM time study for the RUGs system as well as actual PBJ staffing distributions in subacute facilities.^[@bibr1-1178632920934785],[@bibr34-1178632920934785],[@bibr46-1178632920934785][@bibr47-1178632920934785][@bibr48-1178632920934785][@bibr49-1178632920934785]-[@bibr50-1178632920934785]^ [Table 3](#table3-1178632920934785){ref-type="table"} shows a crosswalk of the RUG-IV classification to the new PDPM groups and the authors' recommended nurse staffing levels in hours per resident day. [Table 3](#table3-1178632920934785){ref-type="table"} substitutes the STM staff time scores for the STRIVE scores for RNs and LVNs/LPNs for the Extensive, Special Care High, Special Care Low, and Clinically Complex categories. Because the STM scores for RNs and LVNs/LPNs are too low for the Behavioral Symptoms and Reduced Physical Functioning groups, we use 0.75 RN hprd and 0.55 LPN hprd, recommended in the CMS 2001 study for the lowest acuity long stay residents.^[@bibr1-1178632920934785],[@bibr46-1178632920934785][@bibr47-1178632920934785][@bibr48-1178632920934785]-[@bibr49-1178632920934785]^ The estimates include all administrative nurses. For the Aide category, we used Schnelle and colleagues^[@bibr36-1178632920934785]^ hours which vary from 2.8 hprd for the lowest level of resident acuity to 3.6 hprd for the highest acuity.

###### 

Recommended nurse staffing hours per resident day for RUG-IV and PDPM group resident acuity.

![](10.1177_1178632920934785-table3)

                              RUG-IV    PDPM group   RN     LVN/LPN   Aide   Total staffing
  --------------------------- --------- ------------ ------ --------- ------ ----------------
  Extensive services          ES3       ES3          2.39   1.69      3.60   7.68
  ES2                         ES2       1.81         1.43   3.60      6.84   
  ES1                         ES1       1.35         0.96   3.60      5.91   
                              Average   1.85         1.36   3.60      6.81   
  Special care high           HE2/HD2   HDE2         1.20   0.99      3.60   5.79
  HE1/HD1                     HDE1      1.20         0.99   3.60      5.79   
  HC2/HB2                     HBC2      1.53         0.70   3.20      5.42   
  HC1/HB1                     HBC1      1.53         0.70   3.20      5.42   
                              Average   1.36         0.84   3.40      5.61   
  Special care low            LE2/LD2   LDE2         1.20   0.99      3.60   5.79
  LE1/LD1                     LDE1      1.20         0.99   3.60      5.79   
  LC2/LB2                     LBC2      1.53         0.70   3.20      5.42   
  LC1/LB1                     LBC1      1.53         0.70   3.20      5.42   
                              Average   1.36         0.84   3.40      5.61   
  Clinically complex          CE2/CD2   CDE2         1.22   0.70      3.60   5.53
  CE1/CD1                     CDE1      0.96         0.78   3.60      5.34   
  CC2/CB2                     CBC2      0.99         0.67   3.20      4.86   
  CA2                         CA2       1.00         0.63   2.80      4.42   
  CC1/CB1                     CBC1      1.00         0.63   3.20      4.82   
  CA1                         CA1       1.00         0.63   2.80      4.42   
                              Average   1.03         0.67   3.20      4.90   
  Behavioral symptoms         BB2/BA2   BAB2         0.75   0.55      3.00   4.30
  BB1/BA1                     BAB1      0.75         0.55   3.00      4.30   
                              Average   0.75         0.55   3.00      4.30   
  Reduced physical function   PE2/PD2   PDE2         0.75   0.55      3.60   4.90
  PE1/PD1                     PDE1      0.75         0.55   3.60      4.90   
  PC2/PB2                     PBC2      0.75         0.58   3.20      4.53   
  PA2                         PA2       0.75         0.55   2.80      4.10   
  PC1/PB1                     PBC1      0.75         0.55   3.20      4.50   
  PA1                         PA1       0.75         0.55   2.80      4.10   
                              Average   0.75         0.56   3.20      4.51   

Abbreviations: CMS, Centers for Medicare & Medicaid Services; LPN, licensed practical nurses; LVN, licensed vocational nurses; MDS, Minimum Data Set; PDPM, Patient Driven Payment Model; RN, registered nurses; RUGS IV, Resource Utilization Groups IV.

Source: RUG IV to PDPM Crosswalk from CMS *Patient Driven Payment Model, Fact Sheet: PDPM Patient* Classification (Revised 8-27-2019): see also MDS 3.0 RAI Manual v. 1.17.1 October 2019, Chapter 6.

RN and LPN Hours for Extensive, Special Care High, and Special Care Low are from the Staff Time Measurement Study (STM). ES1, ES2, and ES3 are assumed to have PDPM Nursing Function Scores between 0 and 6. RN and LPN Hours for Behavioral Symptoms & Cognitive Performance are adjusted to the minimum hours from the CMS 2001 study. CNA hours are based Schnelle et al^[@bibr36-1178632920934785]^ estimates of 2.8 hprd for PDPM Nursing Function Score of 15-16, 3.0 hprd for Score of 11-16, 3.2 hprd for Score of 6-14, 3.3 hprd for Score of 0-14, and 3.6 hprd for Score of 0-5.

[Table 4](#table4-1178632920934785){ref-type="table"} shows the average recommended hours per resident day in [Table 3](#table3-1178632920934785){ref-type="table"} converted to a ratio of residents to staff, including administrative nurses. Each nursing home would summarize its individual resident assessments to determine the facility's aggregate acuity and then would use the staffing recommendations on [Table 3](#table3-1178632920934785){ref-type="table"} to determine its overall staffing needs.

###### 

Average recommended nurse staffing hours per resident day converted to staffing ratios.

![](10.1177_1178632920934785-table4)

  Average hours per resident day   Ratio of residents to staff and hours per resident day                                                                           
  -------------------------------- -------------------------------------------------------- ------ ------ --------- ----- ------ ------ ------ ------ ------ ------ --
  Extensive services               1.85                                                     1.36   3.60   6.81      Day   9      0.89   14     0.57   5.5    1.45   
                                                                                                          Evening   14    0.57   18     0.44   5.5    1.45          
                                                                                                          Night     20    0.40   25     0.32   12.0   0.67          
                                                                                                          Total           1.86          1.34          3.58   6.77   
  Special care high                1.36                                                     0.84   3.40   5.61      Day   14     0.57   24     0.33   5.5    1.45   
                                                                                                          Evening   17    0.47   28     0.29   6.0    1.33          
                                                                                                          Night     25    0.32   36     0.22   13.0   0.62          
                                                                                                          Total           1.36          0.84          3.40   5.61   
  Special care low                 1.36                                                     0.84   3.40   5.61      Day   14     0.57   24     0.33   5.5    1.45   
                                                                                                          Evening   17    0.47   28     0.29   6.0    1.33          
                                                                                                          Night     25    0.32   36     0.22   13.0   0.62          
                                                                                                          Total           1.36          0.84          3.40   5.61   
  Clinically complex               1.03                                                     0.67   3.20   4.90      Day   18     0.44   30     0.27   6.0    1.33   
                                                                                                          Evening   22    0.36   34     0.24   6.5    1.23          
                                                                                                          Night     36    0.22   42     0.19   13.0   0.62          
                                                                                                          Total           1.03          0.69          3.18   4.90   
  Behavioral symptoms              0.75                                                     0.55   3.00   4.30      Day   28     0.29   38     0.21   7.0    1.14   
                                                                                                          Evening   30    0.27   40     0.20   7.0    1.14          
                                                                                                          Night     40    0.20   56     0.14   11.5   0.70          
                                                                                                          Total           0.75          0.55          2.98   4.29   
  Reduced physical function        0.75                                                     0.56   3.20   4.51      Day   28     0.29   38     0.21   6.0    1.33   
                                                                                                          Evening   30    0.27   40     0.20   6.5    1.23          
                                                                                                          Night     40    0.20   56     0.14   13.0   0.62          
                                                                                                          Total           0.75          0.55          3.18   4.49   

Abbreviations: LPN, licensed practical nurses; LVN, licensed vocational nurses; RN, registered nurses.

Estimates include administrative care nurses (Director of Nursing, Assistant Director of Nursing, Director of Staff Development or about 0.24 hprd for 100 residents), the MDS Coordinator, supervisors, direct care nurses, plus an RN on duty of 24 hours per day.

Step 4. Identify Evidence Regarding the Adequacy of Staffing {#section20-1178632920934785}
============================================================

Federal and state deficiencies and complaints {#section21-1178632920934785}
---------------------------------------------

Low staffing may be reflected in consumer complaints about poor quality both substantiated and unsubstantiated by state agency surveyors.^[@bibr53-1178632920934785]^ Federal and state regulations for nursing homes are detailed for residents' rights, quality of care, and the major components of nursing home care.^[@bibr37-1178632920934785]^ Deficiencies and citations given by state surveyors for violations of quality regulations show clear evidence of quality problems which are often directly related to understaffing. Some states issue their own deficiencies and citations for violations of state laws. Complaints and reports by families or resident councils may also show understaffing and poor quality.

Nursing home deficiencies and complaints, however, are frequently under-identified and serious deficiencies are under-rated by state surveyors in terms of their scope and severity.^[@bibr54-1178632920934785][@bibr55-1178632920934785][@bibr56-1178632920934785]-[@bibr57-1178632920934785]^ Moreover, deficiencies for understaffing have rarely been given.^[@bibr23-1178632920934785]^ Contributing to the under-reporting of deficiencies, many state survey agencies have had difficulty meeting CMS requirements for timely complaint investigations.^[@bibr54-1178632920934785][@bibr55-1178632920934785]-[@bibr56-1178632920934785]^ Moreover, state survey agencies often fail to report some substantiated abuse cases to local law enforcement and CMS does not record and track many incidents in its automated tracking system.^[@bibr57-1178632920934785]^ State surveyors often do not examine resident acuity and staffing levels, especially as the amount of time available for the surveys and the frequency of surveys is generally limited because of budgetary constraints.

Centers for Medicare & Medicaid Services quality measures {#section22-1178632920934785}
---------------------------------------------------------

Centers for Medicare & Medicaid Services developed resident quality measures using data from the MDS assessments submitted by nursing homes to CMS and reported on the Medicare Nursing Home Compare website that are related to staffing levels.^[@bibr58-1178632920934785]^ These quality measures currently include pressure ulcers, urinary tract infections, decline in physical functioning, decline in mobility, overuse of antipsychotics, and falls with injuries.^[@bibr52-1178632920934785]^ Most quality measures are self-reported and are not audited and may be inaccurate.^[@bibr59-1178632920934785]^ For example, only 57.5% of major injury falls were reported on MDS data compared with actual claims data.^[@bibr60-1178632920934785]^ Nursing homes have an incentive to under-report indicators of poor quality to receive higher quality ratings and to avoid scrutiny from state surveyors, consumers, advocates, journalists, and managed care payers with whom nursing homes are contracted to provide short-stay care.

Centers for Medicare & Medicaid Services added new quality measures based on claims data to improve the accuracy of the quality measures. These include the percent of residents who were readmitted to the hospital; were successfully discharged to the community; and had outpatient emergency department visits.^[@bibr35-1178632920934785],[@bibr52-1178632920934785]^ Poor outcomes on rehospitalization and emergency visits are related to low nurse staffing levels.^[@bibr18-1178632920934785][@bibr19-1178632920934785]-[@bibr20-1178632920934785]^

Missed or omitted care and staff turnover rates {#section23-1178632920934785}
-----------------------------------------------

Another important source of information about the adequacy of staffing may come directly from reports by facility nursing staff about their workload and inability to complete their assignments including basic care, communications, and timeliness of care.^[@bibr61-1178632920934785][@bibr62-1178632920934785]-[@bibr63-1178632920934785]^ Missed or omitted care has been found to be associated with adverse events including pressure ulcers, medication errors, new infections, and IVs running dry or leaking.^[@bibr61-1178632920934785][@bibr62-1178632920934785][@bibr63-1178632920934785]-[@bibr64-1178632920934785]^ Missed nursing care has also been found to be associated with poor patient safety culture and patient falls, a patient safety indicator.^[@bibr63-1178632920934785],[@bibr64-1178632920934785]^ Staffing levels, not surprisingly, predict missed nursing care and can explain the relationship between staffing levels and patient outcomes.^[@bibr61-1178632920934785][@bibr62-1178632920934785][@bibr63-1178632920934785]-[@bibr64-1178632920934785]^

A recent survey of RNs in nursing homes found that 72% reported missing one or more necessary care tasks on their last shift due to lack of time or resources.^[@bibr65-1178632920934785]^ The missed care often included care planning, comforting/talking with residents, providing adequate resident surveillance, and resident/family teaching. Missed care was found to be related to high levels of RNs burnout and job dissatisfaction.^[@bibr65-1178632920934785]^ High nurse turnover rates are also related to inadequate staffing levels and poor quality.^[@bibr7-1178632920934785],[@bibr66-1178632920934785]^

Adverse events and quality problems {#section24-1178632920934785}
-----------------------------------

Nursing homes are required to develop program feedback, data systems, and monitoring of quality of care (§483.75(c)(a)).^[@bibr37-1178632920934785]^ Each facility must (1) obtain and use feedback and input from staff, residents, and others to identify problems and opportunities for improvement; (2) identify, collect, and use data and information from all departments to develop and monitor performance indicators; (3) develop, monitor, and evaluate performance indicators; and (4) monitor adverse events.^[@bibr37-1178632920934785]^ Facility reports on problems with quality of care, quality of life, and safety problems may be useful in determining the adequacy of staffing levels.

Each facility must set priorities for its performance improvement activities that focus on high-risk, high-volume, or problem-prone areas; consider the incidence, prevalence, and severity of problems in those areas; and assure health outcomes, resident safety, resident autonomy, resident choice, and quality of care (§483.75(e)(1)). Each facility must also establish a quality assurance and performance improvement (QAPI) program and develop and implement appropriate plans of correction (§483.75(g)(2)).^[@bibr37-1178632920934785]^ Where nursing homes are not able to reduce errors, adverse incidents, and improve quality, inadequate staffing levels may be the fundamental underlying problem.

Step 5. Analyze the Adequacy of Facility Staffing {#section25-1178632920934785}
=================================================

The final step is to compare the actual staffing levels with the appropriate staffing levels based on the resident acuity to determine the adequacy of facility nurse staffing. Nursing homes need to meet the minimum levels of staffing identified in the CMS 2001 study and the levels recommended by experts. Beyond the minimum standards, nursing homes must adjust for the acuity and care needs of residents. As noted above, the RUG IV categories are converted to the PDPM categories and the STM time studies are used as the accurate method for calculating licensed nursing hours for residents in the 4 highest acuity groups. This guide incorporates Schnelle and colleagues' methodology for calculating CNA staffing as it has the most accurate time estimates.^[@bibr36-1178632920934785]^ Other evidence may indicate inadequate staffing including federal and staff deficiencies and complaints, claims-based quality measures, missed and omitted care reports, staff turnover rates, adverse events\\sentinel events, and other quality problems.

Any gaps between actual and appropriate staffing levels should be identified. If a facility's staffing meets levels recommended by experts and expected staffing time for resident acuity but still has quality problems based on quality indicators, then the types of nursing staff, staff competency levels, turnover rates, types of patients admitted, facility resources, and management practices should be examined and improved as necessary. Facilities must meet the basic federal quality regulatory requirements that assure adequate staffing to meet the needs of each resident.

Discussion {#section26-1178632920934785}
==========

This article has developed a methodology for determining whether nurse staffing in a nursing home is sufficient. This approach is designed to assist nursing homes in proactively determining and providing appropriate staffing to meet the needs of their residents. Research studies provide clear evidence that most nursing homes do not have adequate nurse staffing levels particularly for RNs.^[@bibr23-1178632920934785],[@bibr24-1178632920934785]^ As nursing staffing (levels and wages) is one of the primary cost components for nursing homes, many nursing homes keep staffing costs as low as possible to maximize profits.^[@bibr67-1178632920934785],[@bibr68-1178632920934785]^ Inadequate staffing levels can have devasting consequences as found in California nursing homes with COVID-19 that had 25% lower RN staffing levels than homes without non-COVID-19 residents.^[@bibr26-1178632920934785]^ Lower staffing levels in facilities before the pandemic made these facilities more vulnerable to the coronavirus, resulting in more than 28 000 U.S. nursing home resident and worker deaths by May 11, 2020.^[@bibr25-1178632920934785][@bibr26-1178632920934785]-[@bibr27-1178632920934785],[@bibr69-1178632920934785]^

Keeping nurse staffing levels low results in serious quality problems in many nursing homes across the country and is not consistent with the 2016 federal regulations that require sufficient nursing staff with the appropriate competencies to assure resident safety and attain or maintain the highest practicable level of resident well-being. Nursing homes are responsible for assuring adequate nurse staffing levels and for complying with federal nursing home requirements.
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